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A study of Acrylonitrile butadiene styrene properties for immobilization device in neonate chest radiography
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Abstract

Introduction: The neonatal chest radiography was difficult and took for a long time because the infants used
to cry and move during X-ray. It causes the radiography has poor quality and need to retake the X-ray that
increase unnecessary radiation dose to infants. We realize to the complicated of infants positioning. Then,
we created an immobilization device for neonates in chest radiography to keep infants are not to move
while doing the X-ray radiography. Objective: The purpose of this project is to test the properties of the
infant’s immobilization device was made from Acrylonitrile butadiene styrene materials in the chest
radiography and to answer the questionnaire of personnel on the infant’s immobilization device in X-ray
room no.3, Department of Radiology and Neonatal Moderate Intensive Care Units (NMCU) and Nursery
ward at Songklanakarind Hospital. Materials and methods: The infant’s immobilization device was made
from Acrylonitrile butadiene styrene which has been molded to look like a block of baby. We used velcro
tape to immobilize infants. Then, we took the device to measure the radiation dose from RaySafe X2
dosimeter, and to test the strength by Finite Element Method. In addition, the personnel are including the
nurses for NMCU and radiologic technologists answered the questionnaire to the immobilization device.
Results: From the comparison between the X-ray quantity through the air and Acrylonitrile butadiene
styrene (ABS) are different by 5.48%. From the strength test of the immobilization device that use the Finite
element analysis, it was found that the highest force of the device received in each case which legs lift, legs
lift and both arms lift, legs lift and left arm lift, both arms lift, left arm lift and no lift was 2.149, 6.794,
6.374, 6.754, 6.268 and 2.655 MPa, respectively. The results of questionnaire from the personnel for the
neonate immobilization are revealed that the strongly agree is about a strong structure which can support
the infants. And there are 63.64% with the properly size, and weight. The second is they are easy to use,
fast and convenient. Moreover, they can be used in the future by 54.55% and suitable to the infant’s
movement that limit by 36.36%. Conclusions: The infant immobilization device can be used without
increasing exposure parameters (kVp and mAs). Moreover, it was strong and durable to the muscle strength
of infants. And received the strongly agree as for the strong structure which can support the weight of the

infants and the device which has the appropriate size and weight.

Keywords: Chest x-ray, Pediatric chest x-ray, x-ray immobilization, fixation

UNUI wiiume vieRsvzueattnoiiuuinadiviinisaonm

nsaneensisgnsisenlumisnitlasan warld  Dumalifinnisersienaisden vildmsnldsusinmsed
nauIY esananisnazdonazauTazInsane LNy Swavessidiendainnisimsnlasunisane
wnasd fafudsdinnusidudedigiviedminidos  enusten enavildmsnilenainusiddlueuan ™
Ju vhldiuaradinalasuusnasdlaglidnudu was H3dunsentniaugeinlunisdavieneise

U9AsI1v bR MYeIn wlid Wy n1sdumisnll saudal nUaendBveInisn giauavidndai

35

The Thai Journal of Radiological Technology Volume 44, No.1:2019



¢ a6

AUANUID DU LazAg

iR SaldussAngounsaidaniomisn” duuns
a1enNeNgLsIuSMUNsen i auAUaIsEYes
N30 Lﬁ@%@?ﬂﬁﬁﬁﬂ@@ﬂmzdwmwn,aﬂmsél,l,axaﬂ
Tomanisanenmasudunalimsnldsuusinaddii
wnau® ﬁﬂﬁqmmwmmmwLaﬂ%ljéﬁéﬁyu(”) Snvafinng
vaaouananTRvesian | Alivhgunsalfnaniamanuas
aouauAIAnivteIyaaInsiegUnsaiinngimisn
9 Taoifaquarasdiionnaounnanifvesgunsaifnnss
wﬁiﬂﬁ‘vﬁmmuaq Acrylonitrile butadiene styrene Tu
ANSENEATNLENTLSTUSIUNTIEN waziiiedauaIuaIL
AniuvesyaaInssegUnIaitIudnmsvNen

ad =

9N1IANEYN
nugivinmeasvanaudfvesianilyly

nsUseAvgaunsaldnniimisn d1msueny 0-3 ey

leu AauanUAn1snzariuessed uasnaaeunuauy
< = aal 3 = < ..

AuLdansilaneszdoudsinlusdia duus (Finite

element analysis)

Finite Element Analysis FeA)"”

ADIeNIINeAInAERS %ngmﬁwmﬂsxgmﬁﬁau
Hulusunsudnsagy welddma uitaymmidmnssy
WU AUINIAILLT IS Guaai’aw'%'aéﬁuummﬂ?ama
AnwngAnssumsinavevesiva va

naNN15V09 FEA ﬁammu'q%umwumimg'
pondudururuiadng Adgunsadusuade wu
anumdey Awden 2enax WJudu eswnniadesiende
gasfuImansadaldiAsUnsusuIadn nadwsi
Ifonaaeiiauranndouainesasilutie Fvilaanu
aaswadoutosasierliuuinvesdmdsuudasfowdn
a1 uaihlidesiuannniunsisnaudmasudides
AnunTu danaaslunnd 1 waz 2

{ o . . @D
2M# 1 %ann13984 Finite Element Analysis

11581559 8 mAtA

36

m‘wﬁ 2 Finite element model

. (11)
Von mises stress
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Material: 316LN stainless steel
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Mechanical Properties

Coefficient of friction 05
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A study of Acrylonitrile butadiene styrene properties for immobilization device in neonate chest radiography
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a15199 2 AUSasdendiinuluntie mGy/s 0gld 60 kVp 1.6 mAs, 65 kVp 1.9 mAs, 70 kVp 2.6 mAs

60 kVp 1.6 mAs 65 kVp 1.9 mAs 70 kVp 2.6 mAs
ASadi HNUWAERN ABS HNUWAERN ABS WRUWAERAN ABS
g laig g laig Y Taigl
1 6.236 6.236 6.994 7.903 8.211 9.369
2 6.073 6.073 6.969 7.890 8.558 9.222
3 6.150 6.150 6.935 7.905 8.178 9.235
[} 6.137 6.137 6.955 7.958 8.165 9.247
5 6.329 6.329 7.260 7.957 8.653 9.267
Mean 6.185 6.185 7.4612 7.9226 8.7976 9.268
S.D. 0.0993 0.0993 0.0394 0.0324 0.0480 0.0588
Percent Deviation 5.58% 5.80% 5.07%

A13197 3 uansusanniignigunsallasuluusasnsdiluniie MPa

AAUNUADUTIAS
(Tensile Strength, Yield)
gegnvaswandin ABS = 45 MPa

1. g 2 $1e .

wsengaigunsal
165y (MPa)

b

)
nInd

2.149 WU
(Body weight + Thigh)
2. YNV 2 919 YNBVUNG 2 919 ,
6.794 WY
(Body weight + Thigh + 2 Arms)
3. gAY 2 919 ALY 1 979 :
6.374 WU
(Body weight + Thigh + 1 Arm (Left))
4. NUIUNY 2 979 :
6.754 WY
(Body weight + 2 Arms)
5. gnuau 1 99 :
6.268 WU
(Body weight + 1 Arm (Left))
6. lalwnan Talenuwau :
2.655 WU
(Body weight)
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60 kVp 1.6 mAs

65 kVp 1.9 mAs
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Exposure parameters

=] v o & ' ] = a o el 1 L. | o
2NN 8 ANUFLNUSTEMINeALRABYBIUSUISEONGTHU (X-ray emission) Tuniiae mGy/s fiu Exposure
technique (kvp) InewUSeuiieulunsdfivaglifiounsaldnnsanisn

Wisuieuusuusidiondiinau (X-ray emission)
2INIALAZLNUNAIAAN Acrylonitrile butadiene
styrene (ABS) firunnstuzUudn
THmasiausunased RaySafe X2 waswainsed
R/F sensor ¥11n155As28 100 lWURUASIINNEDA
oneLse (Xray tube) uazidniudisnsdauin 5 x 5 i
Fovinnsia 5 adane Exposure parameters latn 60
KVp 1.6 mAs, 65 kVp 1.9 mAs laz 70 kVp 2.6 mAs lg
AUsnassadlumiog mGy/s §ams1eil 2 waznnd 8

1/|ﬂaaum’mu,%qLL‘saﬁuaqunsajﬁﬂm?iqmsnﬁﬁ']mnLLcJu
waldan Acrylonitrile butadiene styrene (ABS) W
Hun13BusUNED FaesaleuisiWludefiuud (Finite
element analysis)
nadeuALLdisesgUnIalmeszileuisinlud
Lo aLUUG (Finite element analysis) laaldlusunsy
Dassault Systemes Abaqus 2020x Idﬁayja‘uadwmaﬁﬂ
Acrylonitrile butadiene styrene (ABS) aslulusunsy
lown Young’s modulus = 2.06 GPa, Poisson's ratio =
0.35 wag Tensile Strength, Yield = 45.1 MPa Yoyavas
wselawn Body weight 60 N, Arm (Deltoid) 50 N wag
Thigh (Hip flexors) 70 N l#eussnnaniigunsallésulu
witaensedl luniie MPa §an15197 3 wavnndl 9
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WUUABUAINANAALANYBIYARINIARRUNsalEAnS
11350 (Questionnaire)

tin3sdmadauazneuiafiuifnulunediein
Lsnitim Neonatal Moderate Intensive Care Units
(NMCU) taz Nursery 3147U 11 AU YIUUVEDUAINAIY
Anviusiegunsaifansanisn lagliuszifiuainiaseasne
vosgunsalluman wazvinsinseidoyanisadf uas
Uszananadielusunsunouinnes finns1ed 4 uaz
AN51991 5

A

AT 9 MNAIDENUANINANIINABDINTEIN 2 BAT LAY
YNLUUNY 2 919 (Body weight + Thigh + 2 Arms)
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A 1 @auming way LL‘N‘VW]’I'iﬂEJﬂ‘U’]‘VN 2 szm) U9
aaawaﬂﬂimﬂlmmﬂu 2.149 MPa, ﬂ'mm 2 (ﬂmumuﬂ

LU |
@

(20! LLﬁQVW]’]iﬂEJﬂGU’]‘WQ 2 979 uay EJﬂLLsU‘Ll‘VN 2 SU’N) Huse

11581559 8 mAtA

asaniigunsalldsuidu 6.79a MPa, nsdlit 3 @athmin
i wseivisnenune 2 49 wazenuy 1 479) Tus9gegn
fgunsalld¥uilu 6.374 MPa, nsdif 4 @eminntind uay
WsefimsnenuuI 2 979) ﬁLquqnqmﬁqUﬂsmﬂﬁ%’mﬂu
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Wan@@n Acrylonitrile butadiene styrene (ABS) @131150
suld dnfugunsaidansenisndiviainwatadn
Acrylonitrile butadiene styrene (ABS) ﬁlm'wmi‘ﬁuzﬂ
ud ansnduussiindruidevesnisnnsevilaluynnsd
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dusunmsaearnenuisdlunisnla unegrslsiniunis
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nsnedouALLTLseilaseEdneese WewSouiiiou
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InLULARUANNANNAAI LRI S dnAdln
wagneuraiujiRnuluneduasifinusniin Neonatal
Moderate Intensive Care Units (NMCU) @ e Nursery
1w 11 Ay WU daouiudaseg1edeluiies
Trssafraudaussanunsasuiminmsnld Jevay 63.64
sy Souaz 36.36 ATLUWLAAY 4.64 AZWUY (SD =
0.505) fanuiiudisegedsluiosgunsaifivuinuas
vmdnmunzay fovay 63.64 udae fouay 3636
AZWUURAY 4.64 AZWUY (SD = 0.505) TAuiiusae
ageddludosnisldu de azan wazsinss Sovas
54.55 1usie fouay 45.45 ATwuuIREY 4.55 AZWUY
(SD = 0.522) flanuiusasegedlusosnnumunzay
fuassenisn awsadinn1sedule Seeay 36.36 Wi
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